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ABSTRACT
Objective: The objective of the paper is to explore if
the adoption of national policies to use community-
based health providers for the management of
pneumonia and diarrhoea is associated with the
decline in under-five mortality, including achievement
of the Millennium Development Goal (MDG)4 target, in
high-burden countries.
Setting: This country level analysis covers 75 high-
burden low-income and middle-income countries
which accounted for 98% of the 5.9 million global
under-five deaths in 2015. One-fourth of these deaths
were due to pneumonia and diarrhoea.
Methods: χ2 tests and multiple regression analysis
were used to examine the association between
reduction in under-five mortality rates and community
case management of pneumonia and diarrhoea by
adjusting for the influence of other possible
determinants.
Participants: No patient or population interviewed/
examined for this analysis. Countries were the unit of
analysis.
Interventions: Community case management (CCM)
of pneumonia and diarrhoea policies.
Outcome measures: Changes in under-five mortality
rates over time.
Results: Countries that had adopted both CCM
policies were three times more likely to achieve the
MDG4 target than countries that did not have both
policies in place. This association was further
confirmed by the multivariate analysis (β-
coefficient=10.4; 95% CI 2.4 to 18.5; p value=0.012).
Discussion: There is a statistically significant
association between adoption of CCM policies for
treatment of pneumonia and diarrhoea and the rate of
decline in child mortality levels. It is important to
promote CCM in countries lagging behind to achieve
the new target of 25 or fewer deaths per 1000 live
births by 2030.
INTRODUCTION
At the end of 2015, the Millennium
Development Goals (MDGs) era concluded
and the international community moved to
adopt the Sustainable Development Goals
(SDGs). The target of reducing under-ﬁve
mortality by two-thirds between 1990 and 2015
achieved substantial progress—a 53% decline
in under-ﬁve mortality rates from 1990 (91
deaths per 1000 live births) to 2015 (43 deaths
per 1000 live births), corresponding to a fall
from 12.7 million deaths in 1990 to 5.9 million
deaths in 2015. The MDG4 target was attained
by 62 of the 195 countries with available mor-
tality estimates. Of these, 24 are low-income
and lower-middle income countries. An add-
itional 74 countries reduced their under-ﬁve
mortality rates by at least half.1
Despite this progress, we still face a big
challenge to reach the new SDG target of 25
or fewer deaths per 1000 live births by 2030.
We need to learn lessons from MDG
Strengths and limitations of this study
▪ The existing evidence of the impact of
community-based management of pneumonia
and diarrhoea on child mortality is mainly based
on implementation research at the national and
regional levels. This study shows the statistical
association between the adoption of national pol-
icies to use community-based health providers
for the management of pneumonia and diarrhoea
and the decline in under-five mortality at the
global level.
▪ This study uses new data from the biannual
Global Maternal Newborn Child and Adolescent
Health Policy Indicators Survey undertaken by
the WHO and recent estimates of under-five mor-
tality rates from 1990 to 2015.
▪ The policy survey data used only provide infor-
mation on the existence of a national policy/
statement and not on the rigorousness or
process of its implementation.
▪ The ecological study design used in this analysis
does not go beyond the testing of this associ-
ation and therefore does not imply any causal
relationship.
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successes and failures and the pattern and distribution
of the main causes of death can provide insightful hints.
Estimates for 2015 show that about one-quarter of the
global under-ﬁve deaths are due to pneumonia and diar-
rhoea.2 Notably, nearly 40% of the 4 million fewer
under-ﬁve deaths between 2000 and 2015 were due to
reductions in deaths caused by these two conditions.
Community case management (CCM) of diseases is
effective in addressing inequities in access to medical
care where the health system coverage is inadequate.3 4
The WHO and UNICEF support the adoption of CCM
in such circumstances, as they improve coverage of key
child survival interventions, therefore contributing to
mortality reduction.5 6 CCM strategy has been adopted
by countries with high child mortality.7 8
Our interest in the accelerated progress towards attain-
ment of MDG4 among high-burden countries that
implemented CCM for both pneumonia and diarrhoea
led us to examine the association between the existence
of national policies to use community-based health pro-
viders for the management of pneumonia and diarrhoea
and the decline in child mortality, including the achieve-
ment of the MDG4 target in 75 high-burden low-income
and middle-income countries.
METHODS
We used an ecological study design to explore the associ-
ation between adoption of CCM policies for the manage-
ment of pneumonia and diarrhoea and changes in
under-ﬁve mortality rates in high-burden countries.
High-burden countries were those identiﬁed by the
Commission on Information and Accountability (CoIA)
for special attention, where 98% of global child deaths
occur.9 Progress in reduction of under-ﬁve mortality and
achievement of MDG4 were calculated based on the
under-ﬁve mortality rates for the years 1990 and 2015; data
were obtained from the UN Inter-agency Group for Child
Mortality Estimation (UN-IGME) report on levels and
trends in child mortality.1 Information on existence of
national policies to use community-based health providers
for management of diarrhoea and pneumonia was mostly
taken from the biannual Global Maternal Newborn Child
and Adolescent Health (MNCAH) Policy Indicators
Survey9 undertaken by the WHO. The survey had separate
questions for diarrhoea and pneumonia on “Has the
country a national policy/policy statement on the use of
community-based health providers to deliver child health
interventions at home and/or in the community?”, which
was combined to arrive at the policy indicator: CCM for
both diarrhoea and pneumonia. Of the 75 high priority
countries, the Democratic People’s Republic of Korea was
excluded as the country did not participate in the policy
survey. Non-response to the respective questions in the
MNCAH policy indicator survey meant that information on
CCM policy for pneumonia for three countries (Equatorial
Guinea, Kenya and Mauritania) and CCM policy for diar-
rhoea for two countries (Ghana and Mauritania) were
obtained from comparable indicators provided in the
UNICEF survey report on government policy and imple-
mentation status of CCM for diarrhoea, pneumonia and
malaria in 44 sub-Saharan African countries.10
The UN-IGME median estimates of child mortality
were used to examine changes in child mortality levels
between 1990 and 2015, and identify countries that
achieved MDG4. We used Pearson χ2 to test the associ-
ation between the existence of both CCM policies and
achievement of MDG4. We also explored the relative
progress in decline in child mortality levels between
countries with both policies and those without one or
both policies. For that, countries were ranked based on
the level of child mortality in 1990 and 2015.
Differences in ranks at baseline and ﬁnal assessment
were obtained. On the basis of these differences, coun-
tries were classiﬁed into three groups:1 countries whose
position improved by 10 or more ranks;2 countries
whose position declined by 10 or more ranks; and3
countries whose position did not vary by more than 10
ranks. The 10-rank cut-off was arbitrarily chosen with an
ultimate aim to examine if CCM policy could be asso-
ciated with sizable leaps in terms of decline in child
mortality in comparison with their counterparts.
Finally, we tested the association between countries
where CCM policy was available for both pneumonia and
diarrhoea and percentage changes in under-ﬁve mortality
rates between 1990 and 2015 using both univariate and
multivariate regression analysis. The latter was adjusted for
percentage changes in gross domestic product (GDP) per
capita between 1990 and 2015, current GDP per capita,
(2015), percentage changes in number of physicians per
1000 population between 1990 and 2013, number of physi-
cians per 1000 population in 2013, percentage changes in
primary school enrolment of women between 1990 and
2010, primary school enrolment of women in 2010, per-
centage changes in hospital beds per 1000 population
between 1990 and 2012, hospital beds per 1000 population
in 2012 and coverage level of Haemophilus inﬂuenzae type B
(Hib) vaccine in 2015. Except for availability of CCM
policy, all other covariates were used as continuous vari-
ables. Bed-population ratio was used as a proxy for health
facility coverage and physician-population ratio was chosen
instead of closely-related nurse-population ratio due to
paucity of data. No categorisation or transformation was
performed. We used interpolation and extrapolation to
calculate missing values within the indicator range. A
single data ﬁle was created using CCM information from
the Global MNCAH Policy Indicators Survey, under-ﬁve
mortality rates from the UN-IGME and values for inde-
pendent variables from different sources. Details on
sources of information are shown in the web appendix.
Analysis was performed using STATAV.11.
Patient involvement
This is an ecological study in which analysis of routine
aggregated data at the national level was performed; no
individual patient data were included.
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RESULTS
National policies
The national policy on CCM for diarrhoea was reported
to be present in 84% (62 countries) and for pneumonia
in 59% (44 countries) of the 74 high priority countries
analysed. As expected, countries with a CCM policy for
pneumonia have also adopted a similar policy for diar-
rhoea. Hence, the share of countries with a CCM policy
for both diarrhoea and pneumonia was 59%. The distri-
bution of countries, according to their proportional
reduction in under-ﬁve mortality and the adoption of
CCM policies on pneumonia and diarrhoea, is shown in
ﬁgure 1.
MDG4 target success
The MDG4 target of two-thirds reduction in under-ﬁve
mortality was attained by 17 (39%) of the 44 countries
that adopted both policies and by only 5 (17%) of the
remaining 30 countries where CCM policy was not avail-
able for both pneumonia and diarrhoea (Pearson
χ2=4.12; p value=0.042). Similarly, countries that had
adopted both CCM policies were more likely to improve
their ranking in child mortality level by 10 positions
(Pearson χ2=6.96; p value=0.031) than countries that did
not have both policies (table 1). The unadjusted analysis
of the association between countries where CCM policy
is made available for both pneumonia and diarrhoea
and percentage changes in under-ﬁve mortality rates
between 1990 and 2015 provided a β-coefﬁcient of 12.2
(95% CI 4.4 to 20.0; p value=0.003), suggesting that
having adopted the two CCM policies might have con-
tributed to a 12% decline in U5MRs over that period in
time (table A1 in web appendix2).
Adjustment for confounding factors
Clearly, the association between adoption of a national
policy and an outcome for mortality reduction could be
confounded by economic, educational, health, infra-
structural and social trends. After adjustment for the
potential confounders listed above, the association
between success in the decline of child mortality and
CCM national policies was further conﬁrmed by the
multivariate analysis (β-coefﬁcient=10.45; 95% CI 2.41 to
18.48; p value=0.012) (table A2 in web appendix2).
DISCUSSION
The positive impact of the CCM approach in childhood
pneumonia mortality in developing countries has
already been conﬁrmed in earlier meta-analysis.11–13
This ecological study suggests that countries that have
adopted this approach for treatment of diarrhoea and
pneumonia may have beneﬁted from a further decline
in child mortality levels than their counterparts. The
observed association between the adoption of the two
Figure 1 Distribution of 74 high-burden low-income and middle-income countries according to their proportional decline in
under-five mortality between 1990 and 2015 and policy status on CCM for both diarrhoea and pneumonia. CCM, community
case management.
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CCM policies and reductions in U5MR may not be in
any way causal. Nonetheless, we wish to ﬂag the hypoth-
esis of a plausible correlation for prospective analysis.
Confounders may underlie this relationship.
Socioeconomic improvements are likely to be one of the
potential confounders of this association. Adjustments
by GDP per capita and female school enrolment did not
signiﬁcantly change the magnitude of the association
between CCM policies and relative mortality decline.
Use of vaccines against Streptococcus pneumoniae, Hib and
Rotavirus substantially reduces the disease burden
caused by these infectious agents.14–16 Only recently
have these vaccines been introduced in countries. We
have controlled for the recent coverage of Hib vaccine,
which, of the three, is the one more broadly implemen-
ted in countries. A strong health system that is able to
support national CCM programmes by providing train-
ing, supervision, supplies and other commodities is a key
requirement for the success of such programmes.17 18
We have tried to at least partly account for this by adjust-
ing for changes in bed/population ratio and physician/
population ratio in the study period. These covariates
were used as proxy indicators of the performance and
coverage of the health system, respectively, in the multi-
variate analysis. Adjustment for confounders did not
change the signiﬁcance of the statistical association
between adoption of CCM policies by countries and
reduction in under-ﬁve mortality rates ( tables A1 and
A2 in web appendix2).
The strength of the health systems, as well as the policy
implementation process, is essential for the attainment of
successful outcomes. Contextual factors such as the coun-
try’s history of primary healthcare and CHW programmes,
as well as the engagement and leadership of key actors
during the process of implementation of CCM policies in
different settings, play essential roles in the effective adop-
tion of such policies.8 19 20 It is also generally agreed that
the stringency in implementation of the CCM policy is not
uniform due to intercountry variations in community
health worker-population ratio and in readiness and avail-
ability of medicines and other commodities for CCM pro-
grammes.21 An inherent data limitation arises from the
fact that the Global MNCAH Policy Indicator Survey only
provides information on the existence of a national
policy/statement and not on the rigorousness, process
and challenges during its implementation. If we are to
achieve the new target of 25 or fewer deaths per 1000 live
births by 2030, we must advocate CCM in high-priority
countries which are lagging in implementation of such
policies. In countries implementing CCM, a focus on the
quality of services through better outreach of community
health workers, improved availability of essential medicines
and of other commodities, and better referral link
between community health providers and hospitals will be
essential to achieve the ambitious SDG targets. Ensuring
countries have clear national policies is an important start.
Ensuring that countries have clear national policies is an
important start.
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Table 1 Association between adoption of national policies on CCM for both pneumonia and diarrhoea and changes in total
under-five mortality level between 1990 and 2015 in 74 high-burden low-income and middle-income countries
National policy on CCM for both diarrhoea and pneumonia
Percentage of countries with
both policies (N=44)
Percentage of countries without
both policies* (N=30)
Pearson χ2 value
(p value)
Achievement of MDG4 target
Target not achieved 61 (27) 83 (25) 4.12 (0.042)
Target achieved 39 (17) 17 (5)
Relative ranking in child mortality (1990 and 2015)
Rank decreased by
10 positions
16 (7) 43 (13) 6.96 (p=0.031)
Rank within ± 10
positions
55 (24) 40 (12)
Rank improved by 10
+ positions
30 (13) 17 (5)
Total 100 (44) 100 (30)
*This includes countries without a CCM policy or those with a CCM policy only for diarrhoea.
CCM, community case management; MDG4, Millennium Development Goals.
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